The occurrence of various catabolic pathways of glucose in plant materials has attracted considerable interest in recent years (1, 3, 6) . In an earlier report (2), studies on the catabolism of glucose in fruit by a radiorespirometric method were described. The radiorespirometric method previously has been successfully applied to other intact biological systems such as microorganisms and insects (11, 13) . Essentially, the catabolic pathways for glucose utilization in fruit were detected and estimated by comparing the rates of C140. formation from fruit administered vith C14 specifically labeled glucose samples.
The occurrence of various catabolic pathways of glucose in plant materials has attracted considerable interest in recent years (1, 3, 6) . In an earlier report (2) , studies on the catabolism of glucose in fruit by a radiorespirometric method were described. The radiorespirometric method previously has been successfully applied to other intact biological systems such as microorganisms and insects (11, 13) . Essentially, the catabolic pathways for glucose utilization in fruit were detected and estimated by comparing the rates of C140. formation from fruit administered vith C14 specifically labeled glucose samples.
In applying this method to study tomato catabolism, it is important that the labeled substrate is introduced into an intact fruit by a reliable technique so that it wvill mix rapidly and evenly with a defined amount of endogeneous substrate. Fullfillment of these conditions will then make it possible to compare the rate of C140, production from a set of fruit metabolizing concurrently C14 specifically labeled substrates. The vacuum infiltration technique described in an earlier paper was found to be satisfactory by examining the reproducibility of a large number of radiorespirometric data in a series of test experiments. In order to understand better the nature of the vacuum infiltration process and to estimate the amount of fruit glucose located at the infiltrated area, isotopic dilution technique has been applied in the present work to further examine the validity of the technique described earlier for substrate administration.
Results of several series of radiorespirometric experiments are also presented to provide experimental evidence in substantiating the assumptions given in the earlier paper (2) (14) . ADMIINISTRATION OF LABELED SUBSTRATES: A prescribed amount of the labeled substrate, dissolved in 0.2 ml of water, was introduced into the fruit according to the modified vacuum infiltration method described by Barbour, Buhler, and Wang (2) . The procedure was repeated once again, thereby 0.2 ml of water was introduced into the fruit as flushing agent.
RADIORESPIROMETRIC EXPERIMENTS: Radiorespirometric experiments were carried out essentially in the same manner described by Barbour et Radiorespirometric experiments were carried out with tomato fruits administered respectively with four chemical levels of glucose, namely 2.0 mg, 20.0 mg, 50.0 mg, and 100.0 mg. The radioactivity in the nature of C14 uniformly labeled glucose was maintained the same throughout this series.
RADIOACTIVITY ASSAY METHOD: Samples of respiratory CO, obtained in the radiorespirometric experiments were converted to BaCO3 which were in turn mounted on aluminum planchets by the centrifugation technique and their radioactivity deter-751 To examine the extent of the operation of the TCA cycle in tomatoes, and to test the assumption made by Barbour et al (2) that the decarboxylation of pyruvate clerived from triose in the EMP pathway is prompt and extensive, additional radiorespirometric experiments were carried out. Acetate-i-and -2-C14 and pyruvate-1-. -2-and -3-C'4 were used as substrates. The interval and cumulative radiochemical recoveries of substrate activity in the respired CO, from tomiatoes metabolizing these substrates are shown in figures 3 and 4. The rate of appearance of C-1 of pyruvate in respired CO, is extremely rapid and total recovery from C-1 is 78 % at 10 hours after substrate administration. Since the labeled pyruvate has to be taken up by the fruit cells prior to any metabolic processes and since some of the administered pyruvate may have diffused into areas of relatively low metabolic activity, it can be concluded that the original assumption of Barbour et al, in connection with the extensive pyruvate decarboxylation in tomatoes is iustifiable. Interesting information is also revealed concerning the biosynthetic role of the TCA cycle by examining the relative extents of oxiclation of the carboxyl (C-1) and methyl (C-2) carbon atonms of acetate and the carbonyl (C-2) and methyl (C-3) carbon atoms of pyruvate. Thus, the r1atio of cumulative radiochemical recovery in CO., from C-I to that from C-2 of acetate at 28 hours (when C14O., evolution had become quiescent) is 0.41/0.11 or 3.7/1, a value which compares favorably wvith the analogous ratio for pyruvate (C-2/C-3), 0.24/0.07 or 3.5/1. The fact that these ratios are in good agreement with one another, suggests strongly that pyruvate is indeed catabolized by way of an oxidative decarboxylation giving rise to acetyl-coenzyme A which in turn is oxidized via the TCA cyclic processes. AIagnitudes of the observed ratios, meanwhile, indicate that the methyl carbon atoms of acetate are preferentiallv conserved in the TCA cycle processes; presumably this is the result of drainage of various intermediates for concurrent biosynthetic processes.
RADIORESPIROMTETRIC STUDY OF GLUCONATE CA-TABOLISMI: In the radiorespirometric method for the estimation of pathway participation in glucose catabolism, it was assumed that the decarboxylation of p)hosphogluconic acid was a rapid and extensive process. To test the validity of this assumption and to trace the fate of the pentose formed via the decarboxylation of phosphogluconic acid in tomato metabolism, a series of radiorespirometric experiments, employing gluconate-1-, -2-, -3(4)-, and -6-C14 as test substrates. was carried out. The interval and cumulative radiochemical recoveries of substrate activity in respired CO., are given in figure 5 .
The order of radiochemical recoveries of the carbon atoms of gluconate in CO., is C-1 > C-3(4) > C-2 > C-6. The recovery from C-1 is practically quantitative,. whereas the remaining carbon atoms are considerably conserved in the respiratory activities.
These findings thus render experimental support to the assumption under consideration. It is of interest to also examine the observed order of radiochemical recoveries in CO., in light of the known pathways for pentose metabolism. Apparently the findings cannot be explained solely on the basis of a pathway involving the repeated cycling of pentose phosphate by way of the pentose phosphate cycle; such a mechanism would produce the relative order of radiochemical recoveries in CO2 from carbon atoms of gluconate C-1 > C-2 > C-3(4) > C-6 or at best C-1 > C-2 = C-3 (4) > C-6. On the other hand the data may be readily interpreted if one takes into consideration the sequential operation of the 6-phosphogluconate de According to Beever's scheme, one would expect to find 2/3rds of the radioactivity originally in C-2 of gluconate relocated in the C-1 position and the remainder in the C-3 position of reformed hexose phosphate. Similarly, one would expect to find 2/3rds of C-3, 4 radioactivity of gluconate relocated in C-3, 4 of the hexose and 1/3rd in the C-2 position. The radioactivity originally in C-6 of gluconate would be relocated to the extent of 5/6ths in C-6 and 1/6th in C-1 of the hexose phosphate. By taking into conlsideration the pathway participation estimated by Barbour et al (2) , namely 16 % of the catabolized glucose is degraded by way of the hexose monophosphate pathway and 84 % via the EMP pathway, it is reasonable to expect a greater radiochemical recovery from gluconate-3 (4) -C'4 in CO2 than from gluconate-2-C14 as observed in the present experiment. Alternately, the observed order of radiochemical recoveries may also be interpreted as being the result of a C.,-C, cleavage of the pentose, giving rise to glycolic acid and glyceraldehyde (10) . The glycolic acid formed could then be oxidized to glyoxylic acid which would result in a preferential conversion of the carboxyl carbon atom (equivalent to C-3 of gluconate) to CO., as compared to the aldehyde carbon atom (equivalent to C-2 of gluconate). The nature of the oxidation of glyoxylate to CO2 has been studied by Doyle et al (5) . It is possible that the glyceraldehyde formed in such a Co-C, cleavage could be oxidized to pyruvate, of which the carboxyl carbon atom (equivalent to C4 of gluconate) wvould be nearly quantitatively oxidized to CO.2 as demonstrated in the radiorespirometric studies of pyruvate utilization. The combined effect of the operation of these two reactioin sequences
